Objective: This study aims to evaluate the effect of intended correction on early visual acuity after small-incision lenticule extraction (SMILE).
INTRODUCTION
Small-incision lenticule extraction (SMILE) is a relatively new method for the surgical treatment of myopia. [1] This method is similar to laser in situ keratomileusis (LASIK) surgery in that it is based on the removal of an intrastromal lenticule from the cornea to provide the necessary refractive correction. However, the femtosecond laser used in the SMILE operation can be focused into the stroma, in contrast to the excimer laser used in LASIK. Therefore, in the SMILE surgery, planned incisions are made in the stroma to form a lenticule, and the lenticule is removed from the stoma as a whole from a 2 to 3-mm side cut. [2, 3] The absence of a flap in SMILE offers some advantages over LASIK. [4, 5] One of the most notable points of the SMILE surgery is the relatively slow recovery in visual acuity, although the corneal surface is almost untouched (except for a superficial side cut that is used to remove the intrastromal lenticule). [3] Even when the objective and subjective refraction measurements of the patient are within the intended ranges of correction, it is not uncommon for the corrected distance visual acuity (CDVA) to be less than the preoperative CDVA. Therefore, in clinical practice, each patient is informed that their visual acuity may not be satisfactory for some time postoperatively, and that there will be a slow recovery in the postoperative weeks.
According to our clinical observation, this condition is not as pronounced in every patient. Some patients may experience a loss of three to four lines even after postoperative emmetropia, while others do not experience a clinically significant loss in CDVA. No publications demonstrate which patients are more likely to experience a more pronounced decrease in CDVA. The reasons have not yet been established for the relatively slow recovery in CDVA and the factors that determine the rate of increase in CDVA. [6] The aim of this study was to evaluate the effect of intended correction on early visual acuity after SMILE.
MATERIAL AND METHODS
This study was conducted in accordance with the Helsinki Declaration, and ethical approval was obtained from the institutional review board. The medical records of patients who underwent SMILE surgery were retrospectively reviewed. Patients with an intended target of emmetropia were included in the study if their visual acuities were obtained at 1 day, 1 week, and 1 month after the operation, and if their objective and subjective refractions were within ≤±0.25 D of emmetropia at the 1-month follow-up visit. Patients with preoperative CDVA <1.0 were not included in the study.
The eyes were divided based on preoperative refractive error into two groups: one with low myopia (Group 1, <3.00 D) and one with moderate to high myopia (Group 2, >3.00 D). UDVA and CDVA as well as the spherical equivalent (SE) of manifest refractive error were evaluated preoperatively and at 1 day, 1 week, and 1 month after the surgery. Before surgery, all patients had a detailed examination of the anterior and posterior segment, objective cycloplegic refraction examination, and subjective manifest refraction examination. Corneal topography was routinely carried out with all patients. The patients' visual acuities were recorded using the decimal system.
In all patients, preoperative refractive errors were stable for at least two years. Normal topography patterns were present in all eyes, and the thickness of the corneal was >500 μm at its thinnest point. The calculated residual stroma bed was >300 μm after the intended correction for all patients.
Statistical analysis
The statistical analysis was performed using SPSS Statistics 22.0 (IBM Corp., Armonk, USA). The descriptive statistics used were the mean, standard deviation, and minimum and maximum values. Categorical variables were assessed by the chi-squared test, while preoperative SE and postoperative visual acuity were assessed with the Pearson correlation analysis.
RESULTS
A total of 109 eyes from 78 patients were included in this study. There were 45 female patients (42%) and 33 males (58%). The mean age was 28±5 years. The preoperative characteristics of the eyes in Group 1 and 2 are given in Table 1 . Preoperative SE and preoperative astigmatism were higher in Group 2. Table 2 shows the preoperative and postoperative CDVA in Groups 1 and 2. Because only patients who were within ±0.25 D of emmetropia were included in the study, CDVA was equal to UDVA in all examinations of all patients. In both groups, CDVA at day 1 postoperation was significantly lower than the preoperative CDVA at a statistically significant level. However, there was no statistically significant difference between preoperative and postoperative CDVA between the groups (Table 2) .
When all patients were analyzed together, there was no significant correlation between the intended correction (D) and the amount of CDVA loss (logMAR) at any visit (p=0.121, 0.231 and 0.569 for 1 st day, 1 st week, 1 st month visits, respectively). Table 3 demonstrates the correlation between loss in CVDA (logMAR) and SE of preoperative manifest refraction (D) in Groups 1 and 2. There was no significant correlation between the intended correction (D) and the amount of CDVA loss (logMAR) in Group 1 or Group 2. However, significantly more patients in Group 1 had lost two or more lines of CDVA at the 1 st day visit when compared to the patients in Group 2 (Table 4) . There was no statistically significant difference between the groups at the 1 st week and 1 st month visits (Table 4) .
DISCUSSION
This study aimed to evaluate the effect of intended correction on early visual acuity after SMILE. It has been reported that there is loss of CDVA in the early postoperative period, and that preoperative levels are reached later. [2, 3, 6] In line with the literature, we found that patients with low myopia and patients with moderate to high myopia had significantly lower mean postoperative CDVA, but it recovered at 1 month. There was no significant difference between preoperative and postoperative examinations at 1 month in both groups in terms of mean CDVA, and none of the patients had lost two or more lines of CDVA at 1 month postoperatively. There was no significant correlation between the intended correction and the amount of CDVA loss at any visit. In addition, no significant difference was found between the visual acuities of both groups at 1 day, 1 week, and 1 month.
However, only a small proportion of patients experienced CDVA loss, and this may not significantly affect the overall average. Therefore, it can be misleading to conclude through only the averages in different postoperative visits. For this reason, groups were also compared in terms of the frequency of patients who experienced a loss of two or more lines of CDVA. Although there was no difference between the mean CDVAs on day 1 postoperation ( Other studies have reported that visual rehabilitation after the SMILE surgery is relatively slow. As far as we know, however, no other study has examined the association between the level of preoperative myopia and clinically significant loss of CDVA. [2, 3, 6] The difference between groups in terms of CDVA loss may be related to the thickness of the removed lenticule. A recent study showed that increasing the minimum lenticule thickness in patients with low myopia increases the efficacy and safety of the SMILE surgery in these patients. [7] Siedlecki et al. [7] compared eyes with low myopia that were operated on with a programmed minimum lenticule thickness of 15-30 μm (thicker lenticule group) to a group of eyes matched by SE and operated on with a minimum standard setting of 10 μm. They reported that after SMILE, the thicker lenticule group showed better safety with fewer eyes losing one (3% vs.17%) and two (0% vs. 3%) lines.
The major weakness of this study is its retrospective nature and the difficulty in performing visual acuity measurements in the early days postoperation. According to our experience, subjective and objective refraction measurements in the early postoperative period are difficult, and the loss of CDVA further complicates the issue. In addition, visual acuity measurements were performed by different residents at different visits in this study. To overcome these challenges, only patients who had an autorefractometer measurement and subjective manifest refraction within ±0.25 D of emmetropia at the 1 st month visit were included in this study. In these patients, it was assumed that refractive errors were minimal at the examinations on day 1 and week 1, and that the results of the incorrect examinations would only minimally affect the study results. One may argue that evaluating only patients with postoperative emmetropia is a shortcoming of this study. However, the amount of overcorrection or undercorrection, or in which eyes, is a separate study topic and was not the target of this study. The likelihood of a clinically significant undercorrection or overcorrection after the SMILE surgery (or permanent loss of two or more lines of CDVA) is very low, and it is similar to that of LASIK surgery. [8] [9] [10] [11] A second factor that may influence the correct assessment of CDVA loss is the preoperative CDVA of the patient. It is well established in the literature that a significant proportion of patients with high myopia experience two or more lines of improvement in CDVA after the surgical correction of high refractive error. [12, 13] Accordingly, if we had investigated patients who had CDVA <1.0, one could argue that the adverse effect of the SMILE surgery on CDVA could be compensated for by the improvement of CDVA after the correction of high refractive error, or at least in some patients. For example, for a patient with a preoperative and postoperative visual acuity of 0.6 (no loss of CDVA after SMILE), one could argue that the patient would have a CDVA of 1.0 if the phakic IOL was used instead of SMILE. In our study, the evaluated eyes were in a wide range of low myopia to high myopia. Thus, only patients with CDVA ≥1.0 were included so that the results were affected as little as possible by this phenomenon. In conclusion, patients with low and medium to high myopia had a decrease in CDVA after the SMILE surgery. We found that CDVA was lowest at the first postoperative day. It then improved gradually, and reached the same level as the preoperative state at the first month. In addition, although no patient lost two or more lines by 1 month postoperatively, the loss of two or more lines of CDVA in the early postoperative period was significantly more common in patients with low myopia when compared to patients with moderate to high myopia.
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